フラクタル関数にもとずく予測理論 (確率数値解析に於ける諸問題, V) by 釜江, 哲朗 & 松本, 啓一
Titleフラクタル関数にもとずく予測理論 (確率数値解析に於ける諸問題, V)
Author(s)釜江, 哲朗; 松本, 啓一




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University





. , $\mathrm{f}$ \sim ( . \sim
,
$1\backslash$ .






Benoit B. Mandelbrot , \sim ,
, .
\S 2. $\mathrm{N}$
$[0, 1]$ $[0, 1]$ $N_{1}$
$N_{1}=\{\begin{array}{l}3x/20\leq x\leq 4/9-3x+24/9\leq x\leq 5/93x/2-1/25/9\leq x\leq 1\end{array}$
( ) . $N_{1}$ 3 b‘ ,
, $(4/9)^{1/2}=2/3,$ $(1/9)^{1/2}=1/3,$ $(4/9)^{1/2}\approx 2/3$
$1\backslash$ . \sim ,
4/9, 1/9, 4/9 $\Re_{+}$
$\mathrm{t}\backslash$ . \sim ,
3 , $N_{1}$
$N_{2}$ ( ) . ,
$N_{2}=\{$
$(2/3)N_{1}(9x/4)$ $0\leq x\leq 4/9$
$2/3-(1/3)N_{1}(9x-4)$ $4/9\leq x\leq 5/9$
$1/3+N_{1}(9x/4-5/4)$ $5/9\leq x\leq 1$
. $N_{2}$ 9 , \sim




$N$ 9 , $N$, $N_{3}$$2$
( ) . , 27 ,
. $N_{4},$ $N_{5},$ $\cdots$ , , N
( ) . N $\Re$ $\Re$ N . ,
$N\text{ }\approx\{$
0 $x<0$
$N_{\infty}(x)$ $0\leq x\leq 1$
1 $x>1$
134
, . , $[0, 1]$ $s$ \sim . ,
, $(s,7^{\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}_{\infty}arrow))$ \sim ( ) .
$+s$ . , $(\ovalbox{\tt\small REJECT}. +s)(t)\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}\cdot 0+\mathrm{o}-\ovalbox{\tt\small REJECT}.arrow)(t\mathrm{C}\Re)$.
$L$ , $[0, L]$ $\lambda$ \sim ,
$e^{\lambda}$ , $e^{\lambda/2}$ ( ) . \sim
e\lambda (N\tilde $+s$) . , (e”(N\tilde $+s$))$(t):=e^{\lambda/2}(\tilde{N}_{\infty}(s+e^{-\lambda}t)-\tilde{N}_{\infty}(s))$ .
, $\mathrm{G}0,1$] $\mathrm{x}[0, L],$ $L^{-1}\Delta\lambda)$ $X_{L}(s, \lambda)$
135
$X_{L}(s, \lambda)=e^{\lambda}(\tilde{N}_{\infty}+s)$ . $\Re$ $\Re$ $\omega$ $\omega(0)=0$
$\Omega$ , $X_{L}\in\Omega$ . , $Larrow\infty$ $\Omega$ $X_{L}$
. , X $\Omega$ $P$ . $P$
$\Omega_{0}$ , $(\Omega_{0}, P)$ $(\mathrm{N}_{t}, t\in\Re)$ $\mathrm{N}_{t}(\omega):-\omega(t)$ $(\forall\omega\in\Omega_{0})$






, $x$ 2 , $s$ 1 $H_{X}(x,s)>0$
H$(x,s)$ , $\mathrm{Y}_{t}-H(\mathrm{N}_{t},t)$ ,
$a<b<c$ 3 , ; $a\leq t\leq b$} $\mathrm{Y}_{c}$
. .
: $\{\mathrm{Y}_{t} ; t\in[a,b]\}$ $\hat{\mathrm{Y}}_{c}$ $E[(\mathrm{Y}_{c}-\hat{\mathrm{Y}}_{c})^{2}]-O((c-b)^{2}/(b-a))$
.
$(\mathrm{N}_{t}, t\in\Re)$ $O(c-b)$ .
, $c-b$





$\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{I}\psi \mathrm{l}\mathrm{e}\mathrm{p}\mathrm{a}\mathrm{t}\mathrm{h}t1arrow \mathrm{N}_{t}(\omega)$ . , $\mathrm{N}_{d+t}(\omega)-\mathrm{N}d(\omega)$
$[u,v]$ $t$ . , $s\in[0\mathrm{J}]$ $\lambda$
$0\leq s+e^{-\lambda}u\leq s+e^{-\lambda}v\leq 1$
$(*)$ Nd t(\mbox{\boldmath $\omega$})-Nd $(\omega)-(e^{\lambda} (N\text{ }+s)\mathrm{X}’)$ $(t\in[u,v])$
. , $\mathrm{N}$ sample path N
136
. $N_{\infty}$ $N_{1},N_{2}$ , $\cdot$ .. , $N_{n}$ $(x_{1},y_{1})(x_{2},y_{2})$
, $\mathcal{Y}1=N_{\infty}(x_{1}),$ $y_{2}=N_{\infty}(x_{2})$ $y_{2}-y_{1}=\pm\sqrt{x_{2}-x_{1}}$ .
. ,
1: $[0, \frac{4}{9}]$ , $\{\begin{array}{ll}4 5--9’ 9 \end{array}\},$ $[ \frac{5}{9},1]$
2: $[0, \frac{16}{81}]$ , $[ \frac{16}{81}, \frac{20}{81}],$ $[ \frac{20}{81},\frac{4}{9}],$ $[ \frac{4}{9}, \frac{40}{81}],$ $[ \frac{40}{81}, \frac{41}{81}],$ $[ \frac{41}{81},\frac{5}{9}],$ $[ \frac{5}{9}, \frac{61}{81}],$ $[ \frac{61}{81},\frac{65}{81}],$ $[ \frac{65}{81},1]$
, $[x1,x2]$ N synchronized interval , $s+e^{-\lambda}t_{1}\approx x_{1},$ $s+e^{-\lambda}t_{2}-x_{2}$
$u\leq t1<t2\leq v$ $[t_{1},t_{2}]$ , $(*)$ sample path
interval .
: $[t_{1},t_{2}]$ $\mathrm{N}_{t}(\omega)$ synchronized interval
$\mathrm{N}_{t_{2}}(\omega)-\mathrm{N}_{\mathrm{h}}(\omega)\propto*\sqrt{t_{2}-t_{1}}$
. , $t\in[t_{1},t_{2}]$
$\mathrm{N}_{t}(\omega)-\mathrm{N}_{t_{1}}(\omega)\approx \mathrm{f}\sqrt{t_{2}-t_{1}}N_{\infty}(\frac{t-t_{1}}{t_{2}-t_{1}})$ ( )
.
$\mathrm{f}$ +(–) , synchronized interval ( )
. 2 synchronized intervals , , .
2 synchronized intervals . $u\leq t_{1}<t_{2}\leq v$ ,
$u\leq t_{3}<t_{4}\leq v$ $(*)$ sample path $\mathrm{N}_{t}(\omega)$ , $[t_{1},t_{2}]$ $[t_{3},t_{4}]$
( synchronized intervals . , $s+e^{-\lambda}t_{i}\approx x_{i}(i\simeq \mathrm{L}2,3,4)$
$[x_{1},x_{2}],$ $[x_{3},x_{4}]$ N synchronized intervals . ) $\mathrm{t}/$ $n,$ $m$
, $[t_{3},t_{4}]\subset[t_{1},t_{2}]$ $[t_{3},t_{4}]$
$[t_{1},t_{2}]$ )\mbox{\boldmath $\nu$} 1 $\mathrm{N}_{t}(\omega)$ synchronized intervals $[t_{1},t_{2}]$ $[t_{3},t_{4}]$
, $[t_{1},t_{2}]$ $[t_{3},t_{4}]$ , $[t_{3},t_{4}]$ $[t_{1},t_{2}]$ . ,
:
$(\mathrm{l}\mathrm{e}\mathrm{f}\uparrow)$ $t3-t1,$ $t4-t3- \frac{4}{9}(t2-t1)$
(middle) $t_{3}=t_{1}+ \frac{4}{9}(t_{2}-t_{1}),$ $t_{4}-t_{3}= \frac{1}{9}(t_{2}-t_{1})$
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